Two experiments examined the flexibility and stability with which children and adults organize locations into categories on the basis of object relatedness. Seven-, 9-, and 11-year-olds and adults learned the locations of 20 objects belonging to 4 categories. Displacement patterns revealed that children and adults used object cues to organize the locations into groups. The organization remained the same following a 7-day delay for all 4 ages, demonstrating stability. Moreover, for 11-year-olds and adults, this organization shifted after a new pattern of object-location pairings was introduced. The pattern was less clear for the younger children, suggesting that flexibility increases across childhood. Discussion focuses on the dynamics of organization processes, particularly stability and flexibility, and the integration of objects and locations.
Stability and flexibility are important hallmarks of cognition. Stability enables people to respond similarly when faced with similar situations or goals. For example, children need to know where the paint, brushes, and easels are kept to complete their painting projects. Because objects that are similar often are located in similar locations (e.g., in the art area), children can locate these objects quickly and effectively to complete their paintings day after day. Flexibility enables people to respond differently when faced with different situations or goals. For example, when completing an art project at school, children must be able to locate the supplies in their classroom. When completing an art project at home, however, they must locate the same items in a different environment. Clearly, the abilities to maintain organization over time (i.e., stability) and to shift to a new pattern of organization when faced with a new situation (i.e., flexibility) are important in everyday life. However, relatively little is known about the stability and flexibility with which children and adults organize and remember object locations. In particular, very little is known about how stability and flexibility processes interact over time. For example, might stability precede (and facilitate) flexibility, give way to flexibility, or emerge later as skills become refined? The goal of the present study was to examine how children and adults use object cues to organize locations into groups, thereby specifying the developmental emergence and balance of stability and flexibility in the integration of objects and locations.
Category Stability and Flexibility
Examining the stability and flexibility of category groupings enables researchers to understand the dynamics of categorization processes. For example, repeatedly assessing category formation in the same situation provides details regarding the emergence and maintenance of categories over time. Assessing category formation following different experiences provides information regarding the flexibility with which people form categories (Madole & Oakes, 1999; Oakes & Madole, 2000; Ross, 1996) . In recent years, there has been a shift from viewing categories as static representations (e.g., Mandler, 1993; Mervis, 1985) toward viewing them as emergent processes (Barsalou, 1983 (Barsalou, , 2003 Hund & Plumert, 2005; Jones & Smith, 1993; Smith, 2000; Smith & Heise, 1992; Smith & Samuelson, 1997; Thelen & Smith, 1994) . According to this dynamic view, categories are created from multiple sources of information for the purpose of solving specific tasks. As such, stability results from the repeated combination of cues, leading to similarities in emergent categories over time. In contrast, flexibility results from the combination of different cues (e.g., linguistic context, object features) and from differences in the task at hand (e.g., naming, judging similarity, making generalizations). For example, in naming tasks, 3-year-old children demonstrate robust categorization based on shape in the context of a count noun (e.g., "This is a dax") when interacting with rigid objects (Landau, Smith, & Jones, 1988) . In similarity judgment tasks, however, 3-year-olds show nonsystematic categorization (Landau et al., 1988) , whereas in property generalization tasks they categorize on the basis of shape when dealing with rigid objects and on the basis of material when dealing with objects made of deformable materials, such as beanbags and sponges (Samuelson & Smith, 2000) . According to dynamic systems views, the same processes that give rise to stability and flexibility in real-time categorization also lead to developmental changes in categorization (Jones & Smith, 1993; Smith & Samuelson, 1997; Thelen & Smith, 1994) . One way to test this claim is to specify how children and adults use available cues to form categories that meet current task demands, focusing particularly on the stability and flexibility of categorical organization.
What do we know about the emergence of flexibility and stability across development? Recently, Deák, Ray, and Pick (2004) examined the flexibility with which preschool children switched sorting rules in a task conceptually similar to the Wisconsin Card Sort Task (see Zelazo, Frye, & Rapus, 1996 , for a detailed description of the dimensional change card sorting task). Children were required to sort novel objects on the basis of concrete or abstract rules. Regardless of the difficulty of the rule or of reminders to think about the rules, 4-and 5-year-old children were able to shift to the new sorting rule, demonstrating flexibility. Three-yearolds were not as flexible as the older children but did show signs of rule-switching ability when asked to think about the new rule. These results suggest that flexibility emerges relatively early in development but that it increases during the preschool years. In a similar study, 3-to 6-year-old children were asked to infer category membership after learning novel words in sentence contexts that emphasized shape, material, or object parts (Deák, 2000) . Four-to 6-year-olds used sentence context to infer word meaning, demonstrating flexibility. Three-year-olds had more difficulty using the sentence contexts differentially and tended to perseverate on particular features when making inferences, indicating that cognitive flexibility increases across early childhood (see also Blaye & Bonthoux, 2001; Brace, Morton, & Munakata, 2006; Bull & Scerif, 2001; Diamond & Doar, 1989; Kirkham, Cruess, & Diamond, 2003; Yerys & Munakata, 2006; Zelazo et al., 1996) .
Additional findings have indicated that flexibility continues to increase across middle childhood and early adolescence, particularly in tasks involving spatial and semantic cues (Hund & Plumert, 2005; Plumert, 1994) . For example, recently, Hund and Plumert (2005) investigated the stability and flexibility with which 7-, 9-, and 11-year-old children and adults organized and remembered the locations of objects on the basis of spatiotemporal experience. Participants learned the locations of 20 unrelated objects in an open, square box. First, they watched the researcher place the objects on dots that marked the objects' locations. Then they were asked to replace the objects in the correct locations. Learning trials continued until the participants could correctly replace all 20 objects.
The objects and locations were identical across conditions; however, the pattern of spatiotemporal experience during learning differed across conditions. In the side condition, participants experienced the locations along the sides of the box together in time. In the quadrant condition, participants experienced the locations in the quadrants of the box together in time. During the test phase, participants attempted to replace the objects without the aid of the dots. Approximately 5 days later, participants again attempted to replace the objects without the aid of the location markers; this provided an index of stability. Then participants learned the locations of a new set of unrelated objects using the opposite pattern of spatiotemporal organization. Participants in all four age groups organized the locations on the basis of the pattern of spatiotemporal experience during the learning phase both during the first session and following a 5-day delay, demonstrating stability.
Adults were able to shift to a new pattern of organization following a change in the pattern of spatiotemporal contiguity during the second session, demonstrating flexibility. In contrast, 7-and 11-year-old children only displayed flexibility when the new pattern of spatiotemporal organization was consistent with the perceptual task cues (e.g., the perceptual axes dividing the box into quadrants).
These findings suggest that flexibility depends on the integration of perceptual cues and remembered information in the task at hand. Moreover, they indicate that stability emerges relatively early during childhood but that flexibility increases across middle childhood (see also Kail, 1984; Plumert, 1994) . The current investigation tested this latter proposal by examining the developmental emergence of stability and flexibility of spatial categories using another cue-object relatedness. As such, this investigation not only provides details about the dynamics of category processes, it sheds light on the complex interactions between object and location information more generally.
Integrating Objects and Locations
Object relatedness is an ideal cue for investigating category stability and flexibility because it is a powerful cue for creating spatial categories (e.g., Hund & Plumert, 2003) , and it is relatively easy to create different groupings of the same set of locations by manipulating which objects belong at nearby locations. Moreover, it is important both theoretically and practically to understand the complex interactions between objects and locations. Practically speaking, many everyday tasks require linking object and location information. For example, knowing that a workbook, pencil, and calculator are needed to complete a homework assignment is not beneficial unless these items can be located successfully. Conceptually, Shelton and McNamara (2004) asserted that understanding how people integrate object and location information is the critical challenge for contemporary researchers seeking to understand the dynamics of spatial cognition.
Traditional research has tended to focus on objects or locations in isolation, paying little attention to their important integrative functions. In many ways, this simplification was a result of knowing relatively little about underlying processes. Now, as researchers' knowledge about people's processing of objects and locations expands, the time is right to tackle the difficult and compelling issues surrounding how people think about objects and their locations as integrated wholes. Toward that end, researchers have begun to specify the complex ways object information and spatial information interact (Carlson-Radvansky, Covey, & Lattanzi, 1999; Carlson-Radvansky & Tang, 2000; Hirtle & Kallman, 1988; Hirtle & Mascolo, 1986; Hund & Plumert, 2003; Postma, Kessels, & van Asselen, 2004; Shelton & McNamara, 2004; Uttal, Gregg, Tan, Chamberlin, & Sines, 2001 ; see Ungerleider & Mishkin, 1982 , for related neuropsychological findings). For example, Carlson-Radvansky et al. (1999; Carlson-Radvansky & Tang, 2000) demonstrated that people use object information to determine linguistic spatial relations. When asked to place a tube of toothpaste above a toothbrush, adults tended to place the toothpaste above the bristles of the toothbrush, not above the center of mass of the toothbrush. Such was not the case for unrelated object pairs, such as a tube of glue and a toothbrush. Similarly, Hirtle and Mascolo (1986) showed that object information influences peo-ple's spatial judgments about locations. After learning the locations of five government buildings (e.g., city hall, police station) and five recreational sites (e.g., playground, beach) on a fictitious map, adults judged the distance between pairs of items. Adults tended to underestimate distances between sites of the same type relative to equidistant sites of different types. That is, they recalled the police station and city hall as being closer together than the police station and the playground. These findings indicate that object information influences memory for locations. The key challenge is to specify the nature of this interaction.
One way to understand the interaction between objects and locations is to specify the nature of integration over time. For example, Hund and Plumert (2003) examined how object-location integration operates across development. In particular, they investigated how 7-, 9-, and 11-year-old children and adults use object information to remember locations. Participants learned the locations of 20 objects in an open, square box. In the related condition, objects belonging to the same semantic category (i.e., animals, vehicles, clothing, food) were located in the quadrants of the box. In the unrelated condition, the objects and locations were randomly paired. Participants in the related condition placed the objects belonging to the same category closer together than did participants in the unrelated condition, which suggests that children and adults integrate object and location information (see also Uttal et al., 2001 ). In the current study, we further specified the integration of objects and locations by examining how children and adults use object cues to organize the locations of objects, focusing on both task-level and developmental changes in stability and flexibility.
Experiment 1
The goal of Experiment 1 was to determine whether children and adults use object cues to organize locations into groups. In particular, can they organize the same locations into different groups depending on the pattern of object-location pairings? This experiment was similar to several recent studies in the object categorization domain in which the researchers presented the same items to all participants but provided different experiences with the items for people in different experimental conditions (e.g., Goldstone, 1995; Schyns & Murphy, 1994; Schyns & Rodet, 1997) . For example, in one study, participants learned to categorize Martian cells-circles with various parts inside (Schyns & Rodet, 1997) . For some participants the relevant parts of the cells (e.g., the parts that determined category membership) were adjacent to one another, whereas for other participants the relevant parts were separated from each other. During test, participants were asked to classify novel Martian cells. Indeed, they categorized the new cells on the basis of their experience during training. That is, when the relevant parts were present but not adjacent, participants who were trained with adjacent features were less likely to classify these cells as category members than were participants trained with nonadjacent features. Thus, categorization was consistent with experience during the training phase. Examining performance in the present spatial categorization study relative to performance in previous object categorization studies provides important details regarding the domain generality of categorization processes (see also Madole & Oakes, 1999; Thelen & Smith, 1994) . That is, is spatial categorization just as flexible on the basis of previous experience as is object categorization? Moreover, this experiment was a necessary step toward examining the stability and flexibility with which people organize locations into groups on the basis of object cues using a within-subject design (for a similar empirical approach, see Hund & Plumert, 2005) .
As in previous work, 7-, 9-, and 11-year-old children and adults learned the locations of 20 objects in a box. The objects belonged to four categories: animals, vehicles, clothing, and food. Objects belonging to the same semantic category were located close together in the box for all participants, but the specific pattern of object-location pairings differed across conditions. On the basis of previous findings, we expected that all four age groups would organize the locations into groups on the basis of the particular pattern of object-location pairings experienced during learning (e.g., Hund & Plumert, 2003) . This would confirm the salient nature of object cues for organizing locations into groups and set the stage for the second experiment, specifying the developmental emergence and balance of stability and flexibility.
Method Participants
Twenty-four 7-year-olds, 24 nine-year-olds, 22 eleven-yearolds, and 24 adults participated, with approximately equal numbers of male and female participants in each group. The mean ages were 7 years 11 months (range ϭ 7 years 3 months to 8 years 7 months), 10 years 1 month (range ϭ 9 years 5 months to 10 years 8 months), 11 years 10 months (range ϭ 11 years 2 months to 12 years 5 months), and 20 years 7 months (range ϭ 18 years 9 months to 22 years 9 months), respectively. Three additional 7-year-olds were excluded because they did not reach the learning criterion. Children were recruited from a university laboratory school and from the surrounding communities. Parents received a letter describing the study and inviting children to participate. Most children were from middle-to upper middle-class European American families. Children received a small gift. Adults were students in undergraduate psychology courses at Illinois State University and received extra course credit.
Apparatus and Materials
A 32-in. long ϫ 32-in. wide ϫ 13-in. high (81.28 cm ϫ 81.28 cm ϫ 33.02 cm) open square box with white exterior walls and a Plexiglas floor was used as the experimental space. Three removable boards could be inserted below the Plexiglas to change the appearance of the floor: (a) a blue carpeted floor with yellow dots, (b) a blue carpeted floor with no dots, and (c) a grid of x-and y-coordinates at 0.5-in. (1.27-cm) intervals.
The box contained 20 locations marked by 0.75-in. (1.90-cm) yellow dots (see Figure 1) . The locations were arranged so that they could be organized in two specific ways, each forming four groups of five locations. In one case, the groups were along the sides of the box (i.e., the side groups; see Figure 2A ), and in the other case, the groups were in the quadrants of the box (i.e., the quadrant groups; see Figure 2B ). Eight target locations differenti-ated between the two patterns of organization.
1 These target locations were included in different groups depending on whether the side or quadrant groups were highlighted (see Figure 2) . Twenty miniature objects belonging to four categories (i.e., animals, vehicles, clothing, and food) were used to help participants learn the locations: a pig, a dog, a cat, a chicken, a rabbit, a car, a van, a pick-up truck, a train engine, a cement mixer, a shirt, a hat, a pair of gloves, a skirt, a shoe, a jar of honey, an apple, a bag of chips, a pie, and a soda carton. The average length and width of the objects were 0.87 in. (2.21 cm) and 0.62 in. (1.57 cm), respectively.
Design and Procedure
Participants were randomly assigned to one of two conditions: side or quadrant. The conditions differed on the basis of the pattern of object-location pairings. For participants in the side condition, objects belonging to the same category were located along the sides of the box. For participants in the quadrant condition, in contrast, objects belonging to the same category were located in the quadrants of the box.
Participants were tested individually in a quiet room at the laboratory school. The open, square box was placed on the floor of the experimental room. The experiment was divided into a learning phase and a test phase. During the learning phase, participants learned the locations of the 20 objects in the box. First, they watched as the experimenter named the objects and placed them in the box one at a time in a random order. The assignment of categories to location groups and the assignment of category members to each location within a group were randomized for each participant. After all 20 objects were in their places, participants turned around while the experimenter removed the objects from the box. Then the experimenter gave the objects to participants one at a time and asked them to place the objects in the correct locations. The experimenter presented the objects in a new, random temporal order on each trial and immediately corrected any placement errors. Learning trials continued until participants could correctly place all 20 objects on the corresponding yellow dots in a single trial. The mean number of trials to criterion for 7-, 9-, and 11-year-olds and adults were 3.42 (SD ϭ 1.53), 3.08 (SD ϭ 0.88), 2.73 (SD ϭ 1.12), and 2.42 (SD ϭ 0.94), respectively.
The test phase began immediately following the learning phase. First, the experimenter asked the participants to turn away from the box while the objects were removed. The experimenter also removed the floor with the yellow dots and replaced it with a plain blue floor.
2 Participants then were asked to face the box and try to replace the objects in the correct locations without the aid of the yellow dots marking the locations. They were allowed to replace the objects in any temporal order they chose.
Coding
After participants left, the experimenter used the grid floor to record the position of each object (i.e., x-and y-coordinates) to the nearest 0.5 in. (1.27 cm). The experimenter also decided which object was in each location. A placement was considered correct if it was in the correct position relative to the other objects. Occasionally, participants preserved the overall configurations of objects but incorrectly paired objects and locations. As in previous studies (e.g., , 2003 Hund, Plumert, & Benney, 2002; Plumert & Hund, 2001) , we used the x-and y-coordinates for these locations, regardless of whether the correct objects were placed in the locations. We substituted 2.29% of the locations for 7-year-olds (11 out of 480), 1.04% for 9-year-olds (5 out of 480), 1.59% for 11-year-olds (7 out of 440), and 1.25% for adults (6 out of 480). These substituted locations were used in all analyses. As in previous experiments, objects placed in an incorrect configuration were omitted from analyses. We omitted 1.88% of locations for 7-year-olds (9 out of 480), 0.63% for 9-year-olds (3 out of 480), 0.45% for 11-year-olds (2 out of 440), and 0% for adults (0 out of 480).
Intercoder reliability estimates of object placement were calculated for 16 randomly selected participants (17% of the sample) as exact percentage agreement. For each of these participants, two coders judged which object was placed at each of the 20 locations. Coders agreed on 99.38% of the locations coded (318 out of 320).
Measures
Displacement scores. Two displacement scores were calculated on the basis of the eight target locations that differentiated between two potential patterns of organization (see Figure 2 ). The side displacement score reflected the degree to which participants systematically placed the eight target objects closer to the corners corresponding to the side groups than they actually were. Conversely, the quadrant displacement score reflected the degree to which participants systematically placed the eight target objects closer to the corners corresponding to the quadrant groups than they actually were. To calculate the displacement scores, we first subtracted the distance between each remembered location and the corner from the distance between the corresponding actual location and the corner. We then averaged these differences across the eight target locations to obtain one side displacement score and one quadrant displacement score for each participant. These scores reflected the degree to which participants displaced locations toward the corners of the box (see also Hund & Plumert, 2005; Plumert & Hund, 2001 ). Conceptually, the displacement scores captured the degree of separation between different categories, a common measure of categorical organization (e.g., Cohen, Baldwin, & Sherman, 1978; Markman & Ross, 2003; Newcombe & Liben, 1982; Tversky, 1977) .
Error score. Participants received a single error score reflecting the degree to which they placed the objects near the actual locations. We calculated this score by determining the distance between each remembered location and the corresponding actual location and then averaging these distances over all 20 locations.
Results

Patterns of Displacement
The primary question of interest was whether children and adults used object relatedness to organize the locations into groups. To address this question, we entered side and quadrant displacement scores into an Age (7 years old, 9 years old, 11 years old, adult) ϫ Condition (side, quadrant) ϫ Score Type (side, quadrant) analysis of variance (ANOVA) with the first two factors as between-subjects factors and the third factor as a within-subject factor.
3 This analysis yielded a significant main effect of condition Figure 3) .
Error
How accurately did participants place the objects during the test phase? To investigate this issue, we entered error scores into an Age (7 years old, 9 years old, 11 years old, adult) ϫ Condition (side, quadrant) ANOVA with two between-subjects factors. 3 Although the side and quadrant scores were not completely independent, we analyzed these scores using a repeated measures design because this design allowed us to directly compare the scores as well as to compare performance across the age groups and conditions. These comparisons are important to our understanding of how children and adults use object cues to organize locations into groups.
4 Note that the conventional alpha level ( p Ͻ .05) was used to determine statistical significance, whereas p Ͻ .10 was used to denote marginally significant results in all analyses. These results suggest that the precision of memory for locations increased over development (particularly in the quadrant condition 5 ), which is consistent with previous findings (e.g., Sandberg, Huttenlocher, & Newcombe, 1996; Schutte & Spencer, 2002; Schutte, Spencer, & Schöner, 2003; .
Discussion
The primary goal of this experiment was to investigate whether children and adults use different object-location pairings to organize the same set of locations into different groups. As predicted, all four age groups displaced the objects in ways that were consistent with the object-location groupings, which suggests that they used object relatedness to organize the same locations into different spatial categories. In particular, participants in the side condition placed the target objects closer to the side corners than to the quadrant corners of the box. In contrast, participants in the quadrant condition placed the target objects closer to the quadrant corners than to the side corners. These findings clearly demonstrate that children and adults used particular patterns of objectlocation pairings to organize locations into groups (see Hund & Plumert, 2005 , for similar results based on spatiotemporal experience). As such, the findings provide further support for the notion that object and location information interact in nontrivial ways. Moreover, the present results parallel findings from the object categorization domain (e.g., Goldstone, 1995; Schyns & Murphy, 1994; Schyns & Rodet, 1997) , suggesting that the ability to tailor categories to specific experiences is domain general in nature (see also Madole & Oakes, 1999) . One challenge for future research is to examine the nature of similarities and differences in categorization across domains, providing detailed information regarding the dynamics of the underlying processes.
Although the present findings demonstrate that people can differentiate locations in different ways depending on the particular pattern of object-location pairings, it is not clear whether the same people can flexibly organize the same items differently when given different sets of pairings. As such, one goal of the second experiment was to examine the flexibility with which the same people organize locations into groups. That is, if the same people are given different patterns of object-location pairings involving the same set of locations, do they organize the locations into different groups? These findings would provide critical details about the nontrivial ways objects and locations interact. A second goal was to examine the stability of spatial category formation based on object cues over a 7-day delay, demonstrating the robust nature of object-location integration. A final goal was to specify the emergence and balance of stability and flexibility across development. 5 This asymmetry in the developmental decline in error across conditions is consistent with previous work demonstrating improved flexibility with quadrant organization relative to side organization (Hund & Plumert, 2005) . Together, these findings highlight the supportive nature of perceptual cues underlying the quadrant organization in this task. In addition, they are consistent with children's enhanced ability to use perceptual cues over development (e.g., Huttenlocher et al., 1994; Plumert & Hund, 2001) . 
Experiment 2
In Experiment 2, we sought to specify the dynamics of objectlocation integration over multiple time scales. In particular, we focused on the stability and flexibility with which children and adults organize locations into groups on the basis of object cues, illuminating processing over both task-level and developmental time scales. The experimental task used in Experiment 2 included two testing sessions separated by approximately 7 days. 6 The first session was identical to the session included in Experiment 1. At the beginning of the second session, participants were asked to replace the original objects in the correct locations without the aid of the dots. This repeated assessment following a long delay provided an index of category stability based on object-location pairings. After this delay test, participants learned the locations of a new set of related objects using a new pattern of object-location pairings. The locations were identical to those learned at the first session; however, the pattern of organization of object-location pairings was opposite to that experienced in the first session, providing an index of flexibility.
On the basis of the results from our first experiment and from previous findings using a similar empirical approach (Hund & Plumert, 2005) , we expected that children and adults would organize the locations into groups on the basis of the pattern of object relatedness at the first session. Moreover, we expected that this organization would be relatively stable across a long delay for all age groups, revealing a similar pattern of category stability across development (for similar results, see Hund & Plumert, 2005) . We also expected that older children and adults would demonstrate flexibility in their organization of locations into groups. That is, we predicted that they would shift their organization following a change in object-location pairings at the second session. In contrast, we expected that the younger children would show less clear evidence of flexibility across sessions. These findings would underscore the relatively early emergence of category stability and the increase in flexibility across middle childhood (for similar results using this empirical approach, see Hund & Plumert, 2005 ; see also Deák et al., 2004; Diamond & Doar, 1989; Yerys & Munakata, 2006; Zelazo et al., 1996) .
Method Participants
Twenty-three 7-year-olds, 21 nine-year-olds, 20 eleven-yearolds, and 24 adults participated, with approximately equal numbers of male and female participants in each age group. The mean ages were 7 years 9 months (range ϭ 7 years 3 months to 8 years 4 months), 9 years 6 months (range ϭ 8 years 9 months to 10 years 1 month), 11 years 7 months (range ϭ 10 years 11 months to 12 years 4 months), and 20 years 11 months (range ϭ 18 years 4 months to 25 years 0 months), respectively. Five additional 7-yearolds were excluded because they did not reach the learning criterion (3 during Session 1 and 2 during Session 2). One additional 11-year-old was excluded because of failure to reach the learning criterion at Session 1. One additional adult was excluded because the participant was unable to return for the second session. Participants were recruited and compensated in the same manner as in Experiment 1.
Apparatus and Materials
The box and locations were the same as those used in Experiment 1 (see Figure 1) . In addition to the 20 objects used in the previous study (Set A), a second set of 20 objects was used (Set B): a cow, a frog, a groundhog, a bee, a fish, a tractor, a taxi, a boat, a dump truck, a police car, a sandal, a dress, a pair of shorts, a helmet, a tank top, a cake, a jar of peanut butter, a bottle of milk, a box of cereal, and a bunch of bananas. The average length and width of the objects were 0.97 in. (2.46 cm) and 0.63 in. (1.60 cm), respectively.
Design and Procedure
Participants completed two sessions. The first session was identical to that used in Experiment 1. As in Experiment 1, the related objects were placed in locations either along the sides of the box or in the quadrants of the box at Session 1. Half of the participants learned the locations of the objects used in the previous experiment (Set A), whereas the remaining participants learned the locations of a different set of objects (Set B). The mean number of trials to criterion was 3.57 (SD ϭ 1.67) for 7-year-olds, 3.19 (SD ϭ 1.21) for 9-year-olds, 1.90 (SD ϭ 1.02) for 11-year-olds, and 2.08 (SD ϭ 1.06) for adults.
Participants completed a second session approximately 7 days (M ϭ 7.01 days, SD ϭ 2.13 days) later. First, participants attempted to replace the original objects in the box without the dots marking the locations (i.e., the delay test phase). Then they learned a new set of objects paired with the (same) locations in the box using a new pattern of object-location pairings. That is, participants who experienced the related objects along the sides of the box during the first session experienced the related objects in the quadrants of the box during the second session. In contrast, participants who experienced the related objects in the quadrants of the box during the first session experienced the related objects along the sides of the box during the second session. The mean number of trials to criterion was 3.22 (SD ϭ 1.51) for 7-year-olds, 2.67 (SD ϭ 1.02) for 9-year-olds, 2.25 (SD ϭ 1.41) for 11-yearolds, and 1.71 (SD ϭ 0.91) for adults. Following learning, participants attempted to replace the new objects without the aid of the dots.
Coding and Measures
The coding and measures were identical to those used in Experiment 1. In this experiment, however, object locations for the delay test phase were coded from digital pictures of the objects. The experimenter took a picture of the objects in the box (containing the grid floor) using a remote-control-operated Olympus (Center Valley, PA) C-3040Z digital camera mounted on the ceiling directly above the apparatus. Later, the digital pictures were viewed on a 20-in. (50.80-cm) Planar (Beaverton, OR) PL2010M monitor, and the object coordinates were coded to the nearest 0.5-in. (1.27 cm).
As in Experiment 1, we used the x-and y-coordinates for the locations, regardless of whether the correct objects were placed in the locations. These substituted locations were used in all analyses. As in Experiment 1, objects placed in an incorrect configuration were omitted from analyses. The mean percentage of substituted locations for each age group and session was between 0% and 20%. 7 The mean percentage of omitted locations for each age group and session was between 0% and 4% (see Table 1 ).
Intercoder reliability estimates of object placement for each test session were calculated for 8 randomly selected participants (9% of the sample) as exact percentage agreement. Two coders judged which object was placed at each of the 20 locations for each of these participants and sessions. Coders agreed on 99.17% of the locations coded (476 out of 480).
Results
The goal of Experiment 2 was to investigate the stability and flexibility with which children and adults use object cues to form spatial categories. First, we examined category stability by comparing performance across Session 1 and the delay phase. We expected spatial categories to be relatively stable for all age groups; thus, the patterns of displacement of object locations should be similar across repeated sessions for all ages. We also examined changes in error over a 7-day delay, predicting that memory precision would decrease over time.
Category Stability: Comparison of Results From Session 1 and Delay Phase
Patterns of displacement. To examine whether the pattern of displacement was stable across repeated test sessions, we entered side and quadrant displacement scores from Session 1 and the delay phase into an Age (7 years old, 9 years old, 11 years old, adult) ϫ Condition (side, quadrant) ϫ Score Type (side, quadrant) ϫ Session (Session 1, delay phase) mixed model ANOVA. The analysis yielded a marginally significant main effect of age, F(3, 80) ϭ 2.69, p Ͻ .053, p 2 ϭ .09, MS effect ϭ 1.49. Tukey's HSD follow-up tests indicated that all three child age groups placed the target objects significantly closer to the corners of the box than did the adults (7 years: M ϭ 0.56 in., SE ϭ 0.08 in. . The remaining pairwise comparisons were not significant. These findings are consistent with previous results demonstrating a decline in corner bias during childhood (Hund & Plumert, 2005; Plumert & Hund, 2001 ; see also Uttal, 1994 Uttal, , 1996 .
The analysis also yielded a significant main effect of condition, F (1, 80) . Despite the similarities in the overall pattern of displacement across sessions (indicative of stability), the magnitude of displacement increased across the delay, lending support to the notion that categorical bias increases as the fine-grained precision of locations becomes less certain over time Huttenlocher, Hedges, & Duncan, 1991; Schutte & Spencer, 2002; Spencer & Hund, 2002 , 2003 . These findings indicate that the organization of locations on the basis of object cues evident during the first session was stable across a 7-day delay (see also Hund & Plumert, 2005) .
Error. How might error change over time? We expected that participants' memory for exact locations would become less precise as the time between learning and test increased. Error scores were entered into an Age (7 years old, 9 years old, 11 years old, adult) ϫ Condition (side, quadrant) ϫ Session (Session 1, delay phase) mixed model ANOVA. The analysis yielded a significant main effect of session, F(1, 80) ϭ 52.69, p Ͻ .001, p 2 ϭ .40, MS effect ϭ 14.26. As 7 The percentage of substituted locations was larger at the delay phase than at either Session 1 or 2. This increase in mispairings of objects and locations (without a corresponding increase in incorrect location placements, i.e., omissions) suggests that the configurations of locations were very stable across delays. Moreover, general details about the categorical relations between objects and locations (e.g., which set of objects went with each group of locations) were highly stable. In contrast, the precise pairing of objects and locations within those groups was much less stable over a lengthy delay. . These results are consistent with findings from other studies specifying declines in the precision of location memory over delay (e.g., Engebretson & Huttenlocher, 1996; .
The analysis also yielded a significant main effect of age, F(3, 80) ϭ 7.54, p Ͻ .001, p 2 ϭ .22, MS effect ϭ 5.64. Tukey's HSD follow-up tests indicated that all three child age groups exhibited significantly greater error than did the adults. The remaining pairwise comparisons were not significant. The mean distance from correct 
Category Flexibility: Comparison of Results From Session 1 and Session 2
Comparing performance across Sessions 1 and 2 (for which the pattern of object-location pairings differed) provided an index of flexibility. We expected that older children and adults would exhibit such flexibility but that flexibility across sessions would be less clearly evident for the younger children. We also examined patterns of error during the two sessions, predicting that memory precision would be similar, given that the test phase immediately followed the learning phase during both sessions. Patterns of displacement. One primary question of interest was whether children and adults flexibly form spatial categories on the basis of object cues. More specifically, we examined whether participants displaced the same locations in different ways, consistent with the differing patterns of object-location pairings experienced across sessions. We expected that 11-year-old children and adults would flexibly shift organization on the basis of object cues; thus, we predicted that their patterns of displacement would differ across sessions. In contrast, we expected that the 7-and 9-year-olds would show less consistent evidence of flexibility, which would indicate that flexibility increases across childhood. Side displacement and quadrant displacement scores from Session 1 and Session 2 were entered into an Age (7 years old, 9 years old, 11 years old, adult) ϫ Condition (side, quadrant) ϫ Score Type (side, quadrant) ϫ Session (Session 1, Session 2) mixed model ANOVA. This analysis yielded a significant main effect of age, F(3, 80) ϭ 7.63, p Ͻ .001, p 2 ϭ .22, MS effect ϭ 2.52; a significant Session ϫ Condition interaction, F(1, 80) ϭ 5.10, p Ͻ .05, p 2 ϭ .06, MS effect ϭ 1.02; and a significant Score Type ϫ Session ϫ Condition interaction, F(1, 80) ϭ 80.28, p Ͻ .001, p 2 ϭ .50, MS effect ϭ 201.68. These effects were subsumed by a significant Score Type ϫ Session ϫ Condition ϫ Age interaction, F(3, 80) ϭ 3.11, p Ͻ .05, p 2 ϭ .11, MS effect ϭ 7.82 (see Figure 4) . Simple effects tests revealed a significant Score Type ϫ Session ϫ Condition interaction for 7-year-olds, F (1, 21) . Additional planned comparisons revealed that for the 7-yearolds in the quadrant condition, quadrant displacement was marginally greater than side displacement at Session 1, F(1, 11) ϭ 4.17, p Ͻ .067, p 2 ϭ .28, MS effect ϭ 10.71, but side displacement and quadrant displacement did not differ at Session 2, F(1, 11) ϭ .31, ns, p 2 ϭ .03, MS effect ϭ 0.70. For 7-year-olds in the side condition, side displacement and quadrant displacement did not differ at Session 1, F(1, 10) ϭ 3.19, ns, p 2 ϭ .24, MS effect ϭ 7.31, but quadrant displacement was marginally greater than side displacement at Session 2, F(1, 10) ϭ 3.56, p Ͻ .089, p 2 ϭ .26, MS effect ϭ 10.94. These findings indicate very little evidence of flexibility for 7-year-olds, as we expected.
For the 9-year-olds in the quadrant condition, quadrant displacement and side displacement did not differ at Session 1, F(1, 9) ϭ 3.12, ns, p 2 ϭ .26, MS effect ϭ 3.99, or at Session 2, F(1, 9) ϭ 2.03, ns, p 2 ϭ .18, MS effect ϭ 5.30. Nine-year-olds in the side condition exhibited side displacement that was marginally greater than quadrant displacement at Session 1, F(1, 10) ϭ 3.73, p Ͻ .083, p 2 ϭ .72, MS effect ϭ 5.78, but quadrant displacement and side displacement did not differ at Session 2, F(1, 10) ϭ 3.05, ns, p 2 ϭ .23, MS effect ϭ 5.26. These findings indicate very little evidence of flexibility for 9-year-olds, confirming our predictions.
In contrast, 11-year-olds in the quadrant condition exhibited significantly greater quadrant displacement than side displacement at Session 1, F(1, 9) ϭ 5.59, p Ͻ .05, p 2 ϭ .38, MS effect ϭ 10.87, and significantly greater side displacement than quadrant displacement at Session 2, F(1, 9) ϭ 15.52, p Ͻ .005, p 2 ϭ .63, MS effect ϭ 25.20. Moreover, 11-year-olds in the side condition exhibited significantly greater side displacement than quadrant displacement at Session 1, F(1, 9) ϭ 15.25, p Ͻ .005, p 2 ϭ .63, MS effect ϭ 26.87, and significantly greater quadrant displacement than side displacement at Session 2, F(1, 9) ϭ 8.83, p Ͻ .05, p 2 ϭ .50, MS effect ϭ 9.83. These findings suggest that the magnitude of displacement was slightly larger at Session 2 than at Session 1. It is important to note, however, that the findings also reveal clear evidence of flexibility for 11-year-olds, just as we predicted.
Similarly, as expected, adults in the quadrant condition exhibited significantly greater quadrant displacement than side displacement at Session 1, F(1, 11) ϭ 15.32, p Ͻ .05, p 2 ϭ .58, MS effect ϭ 16.61, and significantly greater side displacement than quadrant displacement at Session 2, F(1, 11) ϭ 20.41, p Ͻ .005, p 2 ϭ .65, MS effect ϭ 48.42. Moreover, adults in the side condition exhibited significantly greater side displacement than quadrant displacement at Session 1, F(1, 11) ϭ 10.01, p Ͻ .01, p 2 ϭ .48, MS effect ϭ 21.56, and significantly greater quadrant displacement than side displacement at Session 2, F(1, 11) ϭ 14.09, p Ͻ .005, p 2 ϭ .56, MS effect ϭ 31.49. Again, these findings suggest that the magnitude of displacement was slightly larger at Session 2 than at Session 1. It is important to note, however, that the findings also reveal clear evidence of flexibility for adults, just as we predicted.
Error. Was error similar across the two sessions when the length of delay between learning and test was identical (i.e., the test phase occurred directly after the learning phase)? To address this issue, error scores were entered into an Age (7 years old, 9 years old, 11 years old, adult) ϫ Condition (side, quadrant) ϫ Session (Session 1, Session 2) mixed model ANOVA. As expected, there were no significant session effects, indicating that error was similar across the two sessions when the test phase followed the learning phase directly. Nonetheless, the analysis yielded a significant main effect of age, F(3, 80) ϭ 4.68, p Ͻ .01, p 2 ϭ .15, MS effect ϭ 2.36. Tukey's HSD follow-up tests indicated that 7-year-olds exhibited significantly greater error than did adults. The remaining pairwise comparisons were not significant. 
Discussion
The central questions of interest focused on the stability and flexibility with which children and adults organize locations into groups on the basis of object relatedness. As expected, children and adults tended to place the target objects closer to the corners consistent with the pattern of object-location pairings experienced than to the inconsistent corners during Session 1 and the delay phase. These findings provide clear evidence that spatial category formation based on object relatedness was stable for both children and adults over a 7-day delay, highlighting the powerful, enduring nature of interactions between objects and locations.
As predicted, 11-year-olds and adults demonstrated flexibility following a change in object-location pairings at Session 2. In contrast, the 7-and 9-year-old children did not exhibit clear shifts in their patterns of displacement across sessions, revealing a lack of flexibility in organization following the change in objectlocation pairings at Session 2. Instead, it seems as if the pattern of organization from Session 1 interfered with the learning and/or retention of a second organizational pattern for these younger children, leading to a mixture of organizations (i.e., no clear pattern) at Session 2. These findings suggest that the flexibility with which children organize locations into groups on the basis of object cues increases across childhood, as they become more proficient at marshalling multiple patterns of organization suitable for specific task contexts. Thus, as expected, stability was similar across age groups, whereas flexibility increased across the age range studied. These findings support the notion that children first exploit object cues to stably maintain an initial categorical organization and only later exploit these same cues to flexibly alter an existing categorical organization in light of task changes. This general pattern is evident in many domains in which children first demonstrate successful organization on the basis of a particular cue or rule (e.g., "Sort cards containing pictures of blue flowers and red trucks on the basis of color: Red ones go here, and blue ones go here") and only later demonstrate a successful shift in organization on the basis of a new cue or rule (e.g., "Sort the same cards on the basis of shape: Flowers go here, and trucks go here"; Kirkham et al., 2003; Zelazo et al., 1996 ; see also Blaye & Bonthoux, 2001; Deák et al., 2004; Diamond & Doar, 1989) . Future research is needed to further specify the precise mechanisms by which children move toward flexibility.
General Discussion
Category Stability and Flexibility
One central goal of this investigation was to specify developmental changes in category stability and flexibility, particularly focusing on the relation between these processes over development. Seven-, 9-, and 11-year-old children and adults consistently used object relatedness to organize locations into categories. This pattern of organization was evident both immediately following learning and following a 7-day delay. Thus, children and adults stably maintained organization based on object cues across a lengthy delay, demonstrating developmental continuity in category stability within the age range and task employed here. This impressive ability to maintain information over lengthy delays evident relatively early in development undoubtedly relies on robust coding of object and location information that can persist over time. Indeed, recent findings indicate that the temporal persistence of memory increases dramatically during infancy and toddlerhood (e.g., Bauer, 2004 Bauer, , 2005 Oakes, Ross-Sheehy, & Luck, 2006; Rose, 1981; Rose, Feldman, & Jankowski, 2003) , setting the stage for the impressive stability evident here (see the theoretical review below for specific explanatory details).
It is important to note that the present results also show that the flexibility with which children and adults organized locations into groups on the basis of object cues increased across development. Only older children and adults consistently shifted to a new pattern of organization following a change in the pattern of objectlocation pairings. Younger children did not show clear evidence of a new pattern of organization. Instead, they evinced a mixture of patterns during the second session, which suggests they had difficulty using divergent strategies in the task contexts tested here. These findings are consistent with others in the literature, suggesting that flexibility in category formation (and in responding more generally) increases across childhood (e.g., Blaye & Bonthoux, 2001; Deák et al., 2004; Hund & Plumert, 2005; Oakes, Plumert, Lansink, & Merryman, 1996; Plumert, 1994; Smith & Samuelson, 1997) . What mechanisms might underlie these changes? It is possible that flexibility increases across development as children gain access to nonobvious cues and gain experience with categorizing (or organized responding) in many ways (e.g., Hund & Plumert, 2005; Madole & Oakes, 1999; Oakes et al., 1996; Plumert, 1994; Smith & Samuelson, 1997) . In addition, it is possible that the ability to shift to a new pattern of responding is related to developmental improvements in speed of processing and working memory across childhood, which both reduce proactive interference and increase response shifting across development (for related ideas, see Kail, 2002) . In fact, these mechanisms might interact in nontrivial ways such that improvements in cognitive processing facilitate responding based on less obvious cues and experience with multiple (nonobvious) cues drives changes in underlying cognitive processing (for theoretical discussion of such complex interactions, see Plumert, Hund, & Recker, 2007; Thelen, Schöner, Scheier, & Smith, 2001) .
Thus far, our discussion has focused on understanding cognitive stability and cognitive flexibility in isolation, tracing their individual profiles of change across development. Although specifying these details represents progress toward important contemporary goals (e.g., understanding the development of executive function) that will help shed light on both typical and atypical patterns of development (Carlson, 2005; Daniels, Toth, & Jacoby, 2006; Diamond, 2006; Hughes, 1998; Pennington & Ozonoff, 1996; Welsh, Pennington, & Groisser, 1991; Zelazo, Carter, Reznick, & Frye, 1997) , we contend that the field needs an even more dynamic and intricate understanding to truly make progress in uncovering the mechanisms of change over time. In particular, we seek to understand not only cognitive stability and flexibility in isolation but also the relation between stability and flexibility processes and, most important, how this relation evolves over developmental time. This focus is consistent with dynamic systems views, which contend that responding emerges from real-time cognitive processes (e.g., perceiving and remembering) involving the soft assembly of multiple cues in a given task situation on the basis of an extended history of responding that unfolds within the task and across development (Jones & Smith, 1993; Smith & Samuelson, 1997; Thelen & Smith, 1994) . In particular, stability results from the repeated combination of cues in task contexts, leading to similarities in emergent categories over time, whereas flexibility results from the combination of different sources of information and from differences in the task at hand.
What do the present findings reveal about the emergence and balance of stability and flexibility over development? Our findings clearly indicate that children first use available cues, such as object-location pairings, to organize locations into groups that persist over time, demonstrating stability. Then they make use of object cues to flexibly shift to new patterns of organization, demonstrating flexibility. Taken together, these findings underscore the idea that stability emerges prior to flexibility. This pattern is evident in many domains in which children first demonstrate successful organization on the basis of one particular cue and only later demonstrate a successful shift in organization on the basis of a new cue (e.g., dimensional change card sorting; Kirkham et al., 2003; Zelazo et al., 1996; categorical organization; Blaye & Bonthoux, 2001; Deák et al., 2004; Hund & Plumert, 2005) . Future longitudinal and microgenetic research is needed to specify the dynamic evolution of categories (and cognitive processes more generally) over multiple time scales (see Brace et al., 2006 , for results showing the utility of this approach).
Interactions Between Objects and Locations
The results of this investigation clearly show that children and adults used object cues to remember locations. In Experiment 1, children and adults exhibited displacement consistent with the object-location pairings they experienced. This finding was replicated in Experiment 2. Moreover, Experiment 2 showed that children and adults maintained such organization across a 7-day delay. It is interesting that the flexibility with which children shifted to a new pattern of organization on the basis of object cues increased dramatically across development. Together, these findings support the notion that object information influences memory for locations. As such, the findings add to a growing body of work showing that object and location information interact in nontrivial ways (e.g., Carlson-Radvansky et al., 1999; Hirtle & Mascolo, 1986; Hund & Plumert, 2003; Postma et al., 2004; Shelton & McNamara, 2004) . Moreover, they represent a step forward in addressing a key contemporary challenge-understanding the nature of the integration of object and location information. In the section below, we describe two theoretical models that might help specify the mechanisms of integration.
Explaining the Dynamics of Development
How do children and adults use object cues to organize locations into groups that are both stable and flexible? The following section evaluates two prominent models in an attempt to answer this question by specifying the mechanisms of such interactions. In particular, we focus on two key aspects of cognition revealed here: (a) the complex dynamics of the object-location interactions evident across development, and (b) the emergence and balance of stability and flexibility across development.
The Category Adjustment (CA) Model
According to the CA model proposed by Huttenlocher et al. (1991) , estimates of location result from the combination of two types of information. Because memory for fine-grained information (e.g., distance and direction from an edge) is inexact, people adjust their location estimates on the basis of categorical information (e.g., region membership). According to the model, adjustments based on spatial category information lead to systematic distortions toward the centers of spatial categories. These distortions necessarily result in the overestimation of differences across category boundaries.
The present findings add to a growing body of work suggesting that people use a variety of cues to organize locations into groups, such as object relatedness (Hund & Plumert, 2003) , spatiotemporal organization (Hund & Plumert, 2005; , and geometric boundaries (Huttenlocher et al., 1991; Huttenlocher, Newcombe, & Sandberg, 1994; Plumert & Hund, 2001) . How might the CA model account for these findings showing that object relatedness influences location estimation? It is possible that object information serves as a cue for defining spatial categories because it highlights which locations go together. Once formed, these spatial categories then could be used during location estimation, thereby leading to biases in estimation. Although these ideas are consistent with broad conceptual details outlined in the CA model, future model development is needed to specify the exact mechanisms of integration of object and location cues. This work has the potential to shed light on how people integrate diverse cues to remember objects and locations (see Huttenlocher, Hedges, & Vevea, 2000 , for related ideas).
Our findings also highlight the dynamic emergence and balance of cognitive stability and flexibility evident during childhood. In particular, stability emerges prior to flexibility. Although the CA model does not incorporate dynamic aspects in its mathematical implementation, according to its conceptual framing, the mechanisms underlying location estimation are similar across development (Huttenlocher et al., 1991 (Huttenlocher et al., , 1994 Newcombe & Huttenlocher, 2000) . Thus, developmental differences in location estimation result from changes in the cues used to define spatial categories, not from changes in the underlying processes. For instance, young children use highly salient cues to define large spatial regions, and, with age, children focus on less obvious cues that can be used to define smaller, more precise regions (Huttenlocher et al., 1994) . Tracking these changes in cues and the resulting stability and flexibility of responding is another future challenge for the CA model that has the potential to facilitate our understanding of cognitive development.
The Dynamic Field Theory (DFT)
Recently, Spencer, Simmering, Schutte, and Schöner (2007; Spencer, Smith, & Thelen, 2001 ) outlined a second model of spatial memory-the DFT. According to the DFT, a population of neurons in working memory actively maintains location-related information over time because neighboring neurons influence one another through a local excitation/lateral inhibition interaction function. As such, an activated neuron excites neurons that code similar spatial locations and inhibits neurons that code more distant locations. If local excitation is strong and focused, dynamic fields enter a self-sustaining state in which activation is maintained even after the input is removed . Activation in working memory leaves a trace of activation in long-term memory, which decays quite slowly. This activation, in turn, can serve as input to working memory. This reciprocal process can construct an experience-based category, leading to bias toward previously experienced locations and, indirectly, to overestimation across category boundaries.
As this discussion illustrates, the DFT outlines neurally plausible mechanisms that might underlie the maintenance of location information (e.g., stability) over multiple time scales. Moreover, recent extensions of the model focusing on changes in the precision of location coding over development might offer hints regarding why stability emerges prior to flexibility (Schutte et al., 2003; Spencer et al., 2007) . According to the spatial precision hypothesis, the function that governs excitatory and inhibitory interactions between neurons is broad and shallow during early development, leading to broad excitatory overlap among neurons that code similar locations and little inhibition of neurons that code divergent locations, which results in wide convergence of behavioral responding. The interaction function narrows and sharpens over development, so that neurons that code very similar locations greatly excite one another, and they inhibit neurons that code divergent locations. This narrower interaction function leads to more precise coding of locations, which could facilitate both increases in accuracy of coding individual locations and increased differentiation among divergent locations. It is possible that the increase in inhibition is critically important for the emergence of flexibility as responding shifts from one (stable) response pattern to another (stable) pattern (for related ideas concerning the importance of inhibition in flexibility, see Brace et al., 2006; Morton & Munakata, 2002; Munakata, 1998) . Current DFT modeling seeks to further specify the dynamics of responding over multiple time scales, offering details about the underlying mechanisms (e.g., Spencer et al., 2007) . Can the DFT also explain the mechanisms underlying the integration of object and location information? Although a recent expansion of the DFT provides details regarding the incorporation of verbal choice information (Spencer, Simmering, & Schutte, 2006 ; see also Spencer, Lipinski, & Samuelson, in press), it is not clear how the model could account for the complexity of the present results, particularly the importance of object information. This represents a critical future challenge for the DFT.
In conclusion, the present findings reveal remarkable stability and developmental increases in flexibility of spatial organization based on object relatedness across childhood. As such, this investigation is one of the first to specify the emergence and balance of spatial category stability and flexibility over development, offering key details about the dynamics of cognitive processing. The present findings also highlight critical interactions between objects and locations, suggesting that category formation is a dynamic process that involves multiple cues and unfolds across real and developmental time scales. As such, the present investigation is one of many that will help the field move forward in addressing a key challenge: to understand the precise mechanisms underlying the complex dynamics of cognition.
